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This invention relates to a process of prepar 
ing lactalbumin. of improved taste for human 
Consumption by precipitating lactalbumin, from 
whey after pretreating the whey to remove in 
purities having objectionable taste characteris 
tics. 
Whey produced in cheese, making or casein 

manufactures contains:a: considerable amount of 
lactoser and a smalleramount of nutritious pro 
teins collectively: called lactalbumin by milk 
technologists. In the commercial recovery of 
lactose.the-lactalbumin is usually precipitated at 
some stage of the process. In a commonly used 
process; for example, whey...is separated from any 
residual casein curd by Straining, run, through 
a cream separator to remove residual butter fat, 
adjusted to a pH of 4.5-4.6, heated to 200-205 F., 
and allowed to stand Coagulated, lactalbumin 
settles; and the supernatant, liquor is... concen 
trated and cooled to, cause crystallization of 
lactose which is separated and recovered. 

Lactalbumin precipitated in this. Way... has a 
high nutritive: value, but is unacceptable for hu1 
man consumption, because: of its objectionable 
taste, which is fatty; slightly, cheesy. and some 
what bitter. The product, is unsuitable: for 
preparation of protein. hydrolysates. After 
proteolytic: hydrolysis: with pancreatic enzymes 
the objectionable taste is increased. 
Another objection to the conventional method 

of recovering lactalbumin, and to the recovered 

ble...to, filter the coagulated lactalbumin; without 
the addition of a filter aid, which necessarily 
remains in the recovered product. 

It is an object of this invention to provide: a 
simple, and economical process: for: recovering 
from whey a lactalbumin composition. free of 
the impurities causing the disagreeable taste, and 
to accomplish this without introducing...into the 
lactalbumin any undesirable... or non-ecomestible 
materials, such as filter aids or othereforeign sub 
stances. The resulting lactalbumin is thus ac 
ceptable in taste and composition for human con 
sumption and is; suitable: for the preparation. of 
protein hydrolysates for human use. 
We have discovered that the undesirable taste 

in the ordinary lactalbumin coagulum is appar 
ently dues to a casein-lipid complex, not remov 
able by a cream separator, which is precipitated 
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With the lactalbumin. The complex is composed 
of approximately 75% protein and 25%. ether 
Soluble lipids. We have not determined whether 
the complex is a physical aggregation or whether 
chemical combination is involved. 
Whey prepared in the usual way described 

above, i. e. by separating from residual curd 
and passage through a cream separator, still-con 
tains' colloidal casein-lipid complexes. These 
colloidal materials, undesirable from the taste 
standpoint, are adsorbed to the lactalbumin co 
agulum. When the latter is precipitated. Lac 
tallburninthus precipitated, though non-toxic and 
highly nutritious, is difficult or impossible to iso 
late without addition of filter-aid and is ordi 
narily used only in stock and poultry feeds be 
cause of its taste. 
We have-further discovered that these unde 

sirable impurities may be removed from the whey 
by a Sinple pretreatment: just before the lac 
talbumin precipitation. This treatment involves 
adjusting the pH of the whey as usual to close 
to the casein isoelectric point by adding a con 
trolled amount of acid, preferably heating the 
whey to an elevated temperature which is, how 
ever, well below the lactalbumin coagulation 
point, to speed up filtration, adding a filter aid 
and filtering through a precoated filter press, 
Perfect clarity of the filtrate is a requisite-for 
best results. We have found pH 4.0-5.2 a suitable 
range, pH 4.6 being the optimum, and prefer 
to heat the whey to a temperature in the range 
75°-150° F., preferably 140°-150° F. Diatoma 
ceous filter aids of the type of Hyflo Supercel 
(Johns-Manville) have been found satisfactory. 
Activated carbon may replace part of the filter 
aid, but in this case-riboflavin is removed from 
the whey. A Small amount of coagulant may be 
added; examples are activated alumina and fer 
ric chloride: 
The amount of filter aid needed will vary 

somewhat from batch to batch, but will ordi 
narily be in the range of 0.2%-2.0% of the-weight 
of the whey. The Smaller amounts are particu 
larly effective when an additional adsorbent Such 
as: activated carbon is used or in the presence of 
a coagulant. We have had good results using 
0.05%; activated alumina. Or using 0.005% ferric 
chloride, each based on the weight of the: whey. 
In...all cases a precoat of filter-aid on the filter 
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leaves according to usual practice is desirable; 
we have found a % inch precoat satisfactory in 
commercial-sized batches. 
The pretreated whey is then filtered at a rate 

to yied a clear filtrate; we have found a leaf 
filter, e. g. a plate-and-frame press, most Satis 
factory. The clear filtrate is then further heat 
ed to a lactalbumin coagulating temperature be 
low the boiling point. Optimum results were ob 
tained by slightly acidifying the filtrate to pH 
4.55 before heating, and by heating at 2005 F. 
for A hour. The coagulated lactalbumin is then 
allowed to settle and the clear supernatant liquid 
is decanted. The mixture of curd and residual 
deproteinized whey is filtered and the curd washed 
in the press with hot water until the filtrate is 
substantially free of lactose for highest purity 
lactalbumin; if less pure. lactalbumin is ac 
ceptable, less water is used in the Washing. Al 
ternatively the curd may be washed by decanta 
tion before filtration. Instead of a filter press a 
perforated-basket-type centrifuge provided with 
a filter cloth may be used. Decantate and filtrate 
may be further processed for lactose recovery. 
It is one advantage of our process that, if the 

pretreatment of the whey is properly carried out 
as described, no filter aid is necessary for carry 
ing out a clean and rapid collection of the lac 
talbumin curd by filtration or centrifugation. 
The step of separating the filter aid, required in 
the conventional process, to obtain edible lac 
talbumin has to our knowledge never been a C 
complished. 
After blowing the filter cake dry with air in 

the filter press or spinning it dry in the Centri 
fuge, the cake constitutes a moist edible lactal 
bumin product of high protein and low ash and 
fat content; it is substantially tasteless and con 
pletely devoid of any unpleasant cheesy, fatty 
or bitter taste. 
The moist cake may be further worked up in 

several Ways, but we prefer to slurry it with 
water, e. g. to about 10% solids content, and 
dry it to a comminuted Solid product. The 
slurry may, for example, be spray dried, or dried 
on a top-feed double-roll atmospheric drum 
rier. The roll dried product may then be broken 

up or ground to a coarse powder. 
Such a product is a white-to-cream-colored 

nearly tasteless powder of low fat, ash, and 
hoisture content. The latter may be controlled 

at will, but we prefer to dry to a noisture con 
tent of less than 6%. On a dry basis, the anal 
ysis of a typical product will show the follow 
ing range. The impurities content and hence 
the protein content is dependent on the thor 
oughness of the Washing step. 

Per cent 
Ash -------------------------------- 2.5- 1.0 
Fat -------------------------------- 1.5- 0.5 
Protein (NX6.67) ------------------- 85 -95.-- 
Lactose ---------------------------- 11 - 3.5 

All percentages are by weight. 
The following example of one embodiment of 

our invention is intended to be illustrative Only 
and not to limit its scope, which is defined in 
the appended claims. 

Eacample 
Eighteen hundred gal, cheese whey is heated 

to 145 F. and its pH is brought to 4.6 by the 
addition of 3 gal. muriatic acid. One hundred 
and sixty lb. "Super Cel' (Johns-Manville) fil 
ter aid is Suspended in the liquid and the mix 
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4. 
ture pumped through a plate-and-frame filter 
press, previously precoated with "Super Cel,' at 
a rate of 4 gal. per sq. ft. filter Surface per hour. 
The filtrate is sparkling clear. 
The filtrate is further acidified with a small 

amount of HCl to pH 4.55 and heated to 204 F. 
for A2 hour with live steam. After settling, the 
clear Supernatant liquid is drawn off, leaving 
300 gal. lactalbumin sludge. The latter is agi 
tated with 300 gal. hot water and filtered with 
out the addition of any filter aid. Filtration is 
rapid and clean. One hundred and fifty gal. 
Warm Water is pumped through the press and air 
is blown through the press until dry. 
The filter cake is Suspended in Sufficient water 

to make a 10%-Solids Suspension. The suspen 
SiOil is Spray-dified at a dry bulb mill tempera 
ture of 185° F. 
The resulting finely powdered product weighs 

49.8 lbs. and has the following characteristics: 
Color------------------ White 
Taste------------------ Nearly tasteless; fatty, 

Cheesy and bitter 
taste, absent 

Moisture--------------- 5.55% 
Dry basis: 

Protein (NX6.67). 90.70% 
Fat---------------- .92% 
Ash---------------. 1.76% 
Lactose------------ 6.6% 

From the above description it will be seen that 
We have devised a process for producing an edible 
lactalbumin of improved taste by removing from 
Whey certain impurities having objectionable 
taste characteristics before coagulating the lac 
talbumin, that we have done this without in 
troducing into the final product any non-co 
mestible material, and that our process is simple 
and economical and can be carried out in con ventional apparatus. 
AS Will be clear to those skilled in the art, cer 

tain variations from the precise conditions dis 
closed above may be introduced into our process 
Without departing from our invention. 
We claim: 
1. The process of producing edible lactalbu 

min from whey which comprises: adjusting whey, 
free of coarsely dispersed casein and fat, to a 
pH in the range 4.0-5.2, heating the whey to a 
temperature in the range 75°-150° F., dispers 
ing in the whey 0.2-2.0 percent diatomaceous 
filter aid based on the weight of the whey, fil 
tering the adjusted mixture containing the fil 
ter aid at a rate to yield a clear filtrate, where 
by casein-lipid complex is removed from the 
Whey, further heating the filtrate to a temper 
ature in the range 195°-205 F., maintaining it 
at an elevated temperature for a time sufficient 
to effect Substantially complete coagulation of 
the lactalbumin, and washing and Separating the 
resulting coagulum of edible lactalbumin with 
out the use of filter aids. 

2. The process of claim 1 in which the clear 
filtrate is adjusted to a pH of 4.55 prior to lac talbumin coagulation. 

3. In combination with the process of claim 1, 
the further steps of slurrying the coagulum in 
Water to form a slurry containing a minor per 
centage of solids and drying the slurry at a non 
destructive temperature to produce an edible 
Solid comminuted lactalbumin product. 

4. In a process of recovering lactose from whey 
in which lactalbumin is coagulated and Sepa 
rately recovered as a by-product, the inprove 
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ment which consists of coagulating and recover 
ing the lactalbumin in edible form free of ob 
jectionable taste by pretreating the whey prior 
to lactalbumin coagulation, the pretreatment 
comprising the following steps: adjusting the 5 
whey, free of coarsely dispersed casein and fat, 
to a pH in the range 4.0-5.2, heating the whey 
to a temperature in the range 75-150 F., dis 
persing in the whey 0.2-2.0 percent diatomaceous 
filter aid based on the Weight of the whey, and 
filtering the adjusted mixture containing the fil 
ter aid at a rate to yield a clear filtrate, whereby 
impurities having objectionable taste character 
istics are removed from the whey. 

WLLIAM J. PRATT. 
FRANK H. T.INKLER. 
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